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Chapter I: Statement of the Problem 
 
Introduction   Asthma, although not a curable disease, is a disease that can be managed and controlled throughout one’s life. Optimal asthma management and symptom control requires proper education about the disease, routine visits with a healthcare provider (HCP), adherence to a medication regimen and adequate support from family and the healthcare system. Parents’ under-perception of children’s asthma symptoms, discordance of their asthma illness beliefs with the professional medical model of asthma management, and inadequate medication adherence, may result in school absences, missed work for the parent and overutilization of emergency services and hospitalizations for the child.   Through daily use of an inhaled corticosteroid and adherence to a medical treatment plan, persistent pediatric asthma can be controlled and airway inflammation can be prevented (Drotar & Bonner, 2009). As recommended by the national guidelines, evidence shows that children who suffer from persistent asthma can have a reduction in symptoms with daily use of these preventative medications (Conn, Halterman, Lynch, & Cabana, 2007).  However, “one factor that has been consistently implicated in the high rates of pediatric asthma-related morbidity is non-adherence to recommended medical treatment”(Drotar & Bonner, 2009) Compared with non-minority children, minority children use controller medication less often, have less continuity of care, and visit emergency departments more frequently(G. Canino et al., 2006; Essien, Mobley, Griffith, Creer, & Geller, 2001; Lara, Akinbami, Flores, & Morgenstern, 2006). Under-perception of asthma symptoms is a risk factor for ED visits, hospitalizations, and near-fatal/fatal asthma attacks in children (Magadle, Berar-Yanay, & Weiner, 2002). Children with severe bronchial hyper-responsiveness are at risk for missing the early stage of bronchoconstriction during asthma exacerbations (Motomura et al., 2009).  A window of opportunity exists when asthma 
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patients can use bronchodilator medications in the days leading up to a severe asthma exacerbation to prevent its onset (Bjermer & Diamant, 2009; Tattersfield, Postma, Barnes, & et al., 1999). However, there has been very limited research on how to improve asthma symptom perception. 
Background of the Problem:  The prevalence of asthma in the United States has grown by more than 15% since the last decade, and currently 7 million children in the United States suffer from asthma (CDC National Asthma Control Program, 2013).  Especially noteworthy has been the increasing prevalence of asthma among the Latino population, primarily Puerto Rican children (L. J. Akinbami, LaFleur, & Schoendorf, 2002; L. J. Akinbami & Schoendorf, 2002). In general, 3,600,000 Hispanics reported in 2011 that they currently have asthma, with Puerto Rican Americans being affected by asthma two times more frequently than the overall American Hispanic population. Additionally, Puerto Rican children are 3.2 times more likely to have asthma than other Hispanic children, and Hispanic children overall are 40 percent more likely to die from asthma than non-Hispanic White children (U.S. Department of Health & Human Services , The Office of Minority Health, 2013). Additionally, this disease costs the U.S. healthcare system $56 billion dollars annually or approximately $1,039 per child (CDC National Asthma Control Program, 2013). This estimate does not account for lost productivity costs due to children missing school and parents missing work. According to the most recent data from the Center for Disease Control, in 2008 asthma accounted for 10.5 million missed days of school and 14.2 million missed days of work. It can be assumed that with the rise of asthma morbidity that this number has also increased.  
Purpose of Study: This secondary analysis examines the congruency between parental and child perceptions of asthma control with clinician rated control, the role of parent’s 
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symptom perception and illness representations (IR) on controller medication use, and school absenteeism and healthcare utilization among a sample of Mexican and Puerto Rican parents and their children with asthma.  
Significance of Study: The effects of asthma on children and their families is substantial, especially when it interferes with the child’s ability to attend school, obtain adequate sleep and fully participate in activities of daily living (Hester et al., 2013). This is especially concerning given the high rates of asthma morbidity in the Latino population, specifically Puerto Rican Americans. This secondary analysis of data obtained from a larger study examining a multi-level explanatory model for health disparities among Latino children is important because it will assess and analyze how parent’s perception of asthma control relates to clinician rated control, and how parent’s illness representations of asthma, and absenteeism from school and work predict acute healthcare utilization. This information can then be used to address specific areas of concern in the Puerto Rican family’s viewpoint/knowledge of the biomedical model of asthma control and can be used to reshape illness representations held by this population. Additionally, analysis of specific components of these data can be used to address gaps in the literature and expand the framework for assessing disparities in asthma health outcomes among Latino children, with a goal of creating a subsequent decrease in the number of emergency room visits, hospitalizations and missed school days.  
Theoretical Framework: The Common Sense Model (CSM) of Illness Representations provides the theoretical framework for investigating the specified outcomes through the pathways of symptom perception, illness representations, and adherence to controller medications. Situational stimuli (perception of the child’s symptoms), objective representation of the health threat (illness representation) with its treatment decisions (controller medication use) and appraisal of the outcomes (asthma control, pulmonary 
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function, healthcare utilization) are all described in this model and are all shaped by the parent’s socioeconomic status, parent-healthcare provider relationship, and social and cultural beliefs held by the parent and family. The model contains a feedback loop with illness representations potentially changing over time as the parent gains experience in managing their child’s asthma. Illness representations, treatment decisions, and appraisal of outcomes are influenced by the parent’s sociodemographic characteristics (e.g., education, poverty, depression), social and cultural environment, and previous experiences managing their child’s asthma. Figure 1 below illustrates the conceptual model for this study. 
 
Research Questions: Aim #1: Examine parent and child perception of control compared to clinician rated control. Research Question (RQ) #1: Does parent and child perception of asthma control agree with clinician rated control? Aim #2: Examine parent’s perception of their child’s symptoms and their asthma illness representations as they influence adherence 
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to the child’s medication regimen. RQ#2 Do parents who perceive their child’s asthma to be well controlled, and whose illness representations align with the professional model for asthma management, have children with greater medication adherence? Aim #3: Examine how controller medication adherence relates to school absenteeism and acute healthcare utilization. RQ #3: How does adherence to the medication regimen, which is a function of parents’ perception of their child’s symptoms and their asthma illness beliefs, predict school absenteeism and acute healthcare visits? 
Chapter II: Review of Literature 
Symptom Perception  Family factors, such as how the family manages everyday symptoms and creates and identifies ways to avoid specific triggers of asthma symptoms, are important to the overall well-being of the child with asthma (Fiese & Wamboldt, 2003).  Symptom perception is an area of important clinical investigation, as early and accurate recognition of symptoms by both the child and the parent, can be viewed as the “first step in a chain of events that lead to either effective or maladaptive asthma management” (McQuaid et al., 2007) Perception of asthma symptoms may directly contribute to patterns of medication use and asthma control. Asthma patients rely more on their subjective estimate of lung function than objective measures, such as peak expiratory flow, to guide use of asthma medications (controller and rescue)(Apter et al., 1997). If an individual overestimates the severity of his/her symptoms, there is a risk of over-utilization of the controller medications, while underestimation of symptom severity may lead to the failure to initiate or step-up therapy.  Puerto Rican children may be at risk for overperception of asthma symptoms. The Rhode Island/Puerto Rico Asthma Center (RIPRAC) study was the first multi-site study to examine ethnic differences in asthma symptom perception in children(Fritz et al., 2010). White children were the most accurate group (71%), followed by Latinos (62%; Puerto 
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Rican and Dominican children in RI), and island Puerto Rican children (55%). Errors made by Latino children were in the direction of over-perception of asthma symptoms. In a subsequent study by Feldman et al. (Feldman et al., 2012) significant ethnic differences on asthma symptom perception between Puerto Rican, African-American, and Afro-Caribbean children were not found; all children were accurate only 48% of the time without PEF feedback. Ethnic differences in the words used to describe asthma may contribute to under-perception of symptoms. African-American adults may use upper respiratory tract symptoms (e.g., tight throat) to describe asthma for themselves(Hardie, Janson, Gold, Carrieri-Kohlman, & Boushey, 2000; Hardie, Brown, & Gold, 2012) and their children(H. L. Yoos, Kitzman, McMullen, Sidora-Arcoleo, & Anson, 2005). If families pay less attention to 
lower airway symptoms, this may lead to under-perception of asthma symptoms.  
Asthma Illness Representations  The professional model for asthma management follows a stepwise approach in order to obtain the highest degree of asthma control, in which the dose, type of medications, and frequency of medication administration are adjusted based on the level of symptoms present(U.S. Department of Health & Human Services: National Asthma Education Program, 2007). According to the professional model, asthma is a chronic illness and is present regardless of the display of outward symptoms in the patient, thus daily adherence to the prescribed asthma medication regimen is viewed as instrumental in controlling this disease process (H. L. Yoos et al., 2007). In contrast, data obtained using the Asthma Illness 
Representation Scale (AIRS©) created by Dr. Arcoleo and colleagues (K. Sidora-Arcoleo, Feldman, Serebrisky, & Spray, 2010; H. L. Yoos et al., 2007), shows that parents “typically describe asthma as episodic, acute, and not readily controllable.” Despite the fact that the highest score obtained from an analysis on parental illness representation by Yoos et al. indicated that the closest match to the professional model was in the subscale related to 
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facts about asthma (parents having fairly accurate knowledge about the pathophysiology, triggers and pharmacological aspects of this disease), the majority of children were on a suboptimal medication regimen and had poorly controlled asthma(K. Sidora-Arcoleo et al., 2010; H. L. Yoos et al., 2007). A qualitative study of young people with asthma and their caregivers was conducted by Callery, Milnes, Verduyn and Couriel,(Callery, Milnes, Verduyn, & Couriel, 2003) to examine these beliefs about asthma management in an effort to better understand the notion of “intelligent noncompliance.” These researchers found that parents used the presence or absence of acute attacks as an indicator of asthma control and did not view asthma as a chronic illness. Parents reported that trial and error played a large role in the management of their children’s asthma. The children reported modifying their medication regimens based on the presence or absence of symptoms. The researchers found that most parents and children viewed an acceptable level of symptoms and activity restriction as tolerable and normal for someone with asthma, even though effective medications were available that could render their children symptom-free. The AIRS© instrument was created to further characterize the parents’ asthma illness representations compared to the professional model of asthma management and this instrument can be used as a predictor of treatment adherence and asthma control. Previous research revealed that higher scores on the AIRS© instrument were indicative of beliefs that were congruent with the professional model of asthma management, fewer acute healthcare visits and more favorable relationships with the healthcare provider (HCP)(K. Sidora-Arcoleo, Feldman, Serebrisky, & Spray, 2012; H. L. Yoos et al., 2007). In a study utilizing the AIRS© instrument examining factors that influence parental asthma IR, including the parent/HCP relationship, it was found that the more education a caregiver reported, the closer their IR was to the professional model of asthma management(Peterson-Sweeney et al., 2007). However, despite asthma education received, 
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Callery et al.(Callery et al., 2003) found that healthcare professionals, the child suffering from asthma and their parents, all had different “perceptions of asthma control and management.” The impact of formal education in relation to asthma outcomes might be more heavily influenced by the existing parental illness representation, which includes; prior illness history, generic information about health and illness, information from the HCP, information from family and friends, or from the internet(Leventhal, Leventhal, & Cameron, 2001; Peterson-Sweeney et al., 2007).  According to the illness representation theory, individuals construct their own common-sense model of disease and management in order to deal with illness and/or prevent the illness or disease (Leventhal et al., 2001). In relation to Latino families, there are several barriers that prevent adequate asthma management, such as access to healthcare, socioeconomic status, language barriers and slow acculturation to American health beliefs and practices.  According to the data collected from the validation of the 
AIRS© instrument, poor parents’ total score was significantly lower than non-poor parents which indicated a lay model asthma management viewpoint. Additionally, non-poor parents were shown to have more positive relationships with their HCP and more appropriate beliefs about contacting the HCP with questions/concerns than poor parents. Further, these results revealed that non-minority parents had higher total scores compared to minority parents reflective of beliefs aligned with the professional model. Minority parents held lay model beliefs and had a less positive relationship with their primary HCP (K. Sidora-Arcoleo et al., 2010).  Through the evidence presented from the pediatric asthma literature, positive relationships with the healthcare providers, where the health care provider allocates time to provide and reinforce asthma education, establishes realistic goals and clarifies and 
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identifies areas of misunderstanding/miscommunication, result in improved asthma health outcomes for the child (Peterson-Sweeney et al., 2007).  
Role of Parental Symptom Perception and Asthma Illness Representations on 
Medication Adherence  Previous studies have suggested that a relationship between parental beliefs about their child’s asthma medication and medication adherence exist and consist of both positive and negative feelings towards the effects and aftereffects of the controller and rescue medications utilized (Conn et al., 2007). In a cross-sectional survey of parents of children with asthma conducted by Conn et al., they found that only 14% of parents reported being fully adherent with their child’s preventative asthma medication, and approximately one third of the parents had strong concerns about their child’s medications, resulting in 17% of the parents reporting that concerns about the medication effects outweighed the necessity of using them (Conn et al., 2007). Minority parents were found to be more closely associated with the group who perceived medication usage concerns outweighing necessity of daily use. This is important because the results demonstrated that as the parents’ beliefs about the necessity for medication increased relative to concern, an increase in adherence to the medication regimen was observed (Conn et al., 2007). Evidence from Yoos et al. (H. L. Yoos et al., 2007) supports this relationship between necessity and medication adherence stating that “parents whose illness representation was more concordant with the professional model of asthma had children who were more likely to be on an adequate medication regimen” (p.172). Further evidence presented in a systematic review conducted by Drotar & Bonner, demonstrated that race (e.g., minority status) was a consistent demographic characteristic related to treatment nonadherence (8 out of the 9 studies) and socioeconomic status, including parental education and income, was associated with nonadherence in 7 out of 9 
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studies (Drotar & Bonner, 2009). Parental factors that are associated with adherence, as evidenced in Drotar & Bonner’s review (6 of 7 studies), involved parental beliefs about asthma and medication treatment and its potential consequences. Specific beliefs associated with nonadherence included “medication side effects and lack of efficacy, low expectations for asthma control, or high perceived burden of treatment” (Drotar & Bonner, 2009). What demonstrated the most relevance to adherence to inhaled corticosteroid (ICS) treatment was parental “beliefs about asthma and medication treatment, with parents who perceived ICS medications as effective and necessary being more likely to adhere to recommended treatment regimens.” What was identified as barriers to medication adherence were “beliefs that asthma medication was ineffective, had unwelcome side effects, was burdensome, or not necessary to sustain children’s health” (Drotar & Bonner, 2009). Additionally Yoos et al., found that demographic risk had a direct effect on medication regimen, with those at greatest risk having a less adequate regimen and informal-advice seeking being associated with a less adequate medication regimen (H. L. Yoos et al., 2007). Mansour, Lanphear and DeWitt (2000) found that many of the urban minority parents they interviewed in focus groups modified the asthma management plan prescribed by their child’s healthcare provider based on personal health beliefs about the disease process and long-term consequences of the medication the child was receiving(Mansour, Lanpear, & DeWitt, 2000).  The identified risk factors for inadequate medication regimen are minority status, child age <=5 years, Medicaid insurance, children from Spanish-speaking families, concerns about side-effects and daily use of medication, and a misunderstanding about when controller medications should be used (Bauman et al., 2002; Bender et al., 2000; Farber et al., 2003; J. S. Halterman, Yoos, Sidora, Kitzman, & McMullen, 2001; Mansour et al., 2000; H. L. Yoos et al., 2007).  What is important to note from the evidence presented, is that parental beliefs 
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demonstrated more powerful relationships with treatment adherence than their factual knowledge of asthma and prescribed medical treatment. This correlates to the previous section on parent and clinician perception of asthma control, as evidence shows that parents and healthcare providers are congruent in knowledge on asthma, but are more discordant in terms of the treatment plan and asthma medication regimen.  Further, because asthma is episodic in nature, the child’s ability to correctly identify asthma symptoms and the family’s ability to enact an appropriate symptom management plan is critical in the optimal management of this disease and dependent on the adherence to the medication regimen prescribed (McQuaid et al., 2007). Studies have shown that asthma-related knowledge is not sufficient to enhance treatment adherence and needs to include motivation and the ability to apply knowledge to influence adherence (L. J. Akinbami, 2006; Gergen & Apter, 2007).  
Parental Symptom Perception and Asthma Illness Representations on School 
Absenteeism  and Acute Healthcare Utilization In addition to the10.5 million missed days of school and 14.2 million missed days of work reported by the CDC in 2008, additional data collected by Hasegawa, Tsugawa, Brown, & Camargo on childhood asthma hospitalizations in the U.S. from 2000-2009, reported that asthma accounted for approximately 7.5 million outpatient visits, 640,000 emergency department visits and 157,000 hospitalizations (Hasegawa, Tsugawa, Brown, & Camargo Jr, 2013). Asthma hospitalizations represent a serious adverse outcome because asthma and its disease process can, in theory, be well controlled and maintained with “high-quality healthcare, patient education and optimal management of asthma” (Hasegawa et al., 2013). As reported by Hester et al.(Hester et al., 2013), children had a higher average emergency department visit rate compared with adults (10.7 versus 7.0 per 100 persons with asthma), which suggest that almost 3 children in any given classroom of 30 have 
Alexandria Vigil  Honors Research Thesis 
 15 
asthma (Moorman, J.E., Akinbami, L.J., Bailey, C.M., et al., 2012). Additionally, results by Hasegawa et al. indicated that asthma accounted for 2.3% of all hospitalizations in US among children <18 years of age and in more recent years, the hospitalized children were more likely to be Hispanic compared to white children and be insured by Medicaid or Medicare (Hasegawa et al., 2013) . Data collected from a study on parental knowledge of preventative asthma care occurring in the pediatric emergency department of two urban tertiary care centers, one in the southwest and one in northwest of the United States, found that almost two thirds (66%) of the children sampled had visited the ED for an asthma exacerbation within the 12-month period preceding the current visit. Additionally over half of the children (55%) had previously been hospitalized for more than a 24-hour timeframe for asthma (Deis, Spiro, Jenkins, Buckles, & Arnold, 2010). Further, 93% of the children had a PCP but only 62% of these children had attended a preventive asthma care visit during the 12-month period preceding the current ED visit. Other data analyzed included preventative asthma care and self-management, parental knowledge of preventative care and parental perception of their ability to provide asthma care. What was most significant in the findings was that the results suggested that parents of children with asthma presenting to the urban tertiary pediatric emergency departments with asthma exacerbations, frequently had insufficient knowledge of the preventative care measures needed to keep their child well, and many of the children lacked the required self-management tools such as peak flow meters and asthma action plans(Deis et al., 2010). The findings of this research highlights the need for improved asthma education at multiple levels of care such as in schools, primary care clinics, urgent care centers and the emergency department to keep these children from missing school, parents missing work and the utilization of acute healthcare services.  
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Areas of most importance in terms of asthma education should revolve around the appropriate use of a daily inhaled corticosteroids regimen, the creation of an individualized asthma action plan, avoidance of environmental triggers such as second hand smoke and the administration of a yearly flu vaccine (Deis et al., 2010). Evidence from a school based asthma therapy intervention, trialed in Rochester, New York, demonstrated that through initiating administration of the controller asthma medication at school by the school nurse, children in the treatment group experienced nearly one additional symptom free day over 2 weeks compared to the usual care group and these children experienced fewer nights with symptoms, fewer days requiring rescue medication and missed fewer days of school due to asthma (J. Halterman et al., 2012). Further, evidence from another review on state enforced school based asthma interventions showed that through the initiation of standardized state asthma programs, school based asthma programs would have the ability to connect and collaborate with “state and regional stakeholders with different backgrounds in medical management, environmental health, and health education”(Hester et al., 2013). This would allow a more unified acceptance and implementation of such programs within the schools, which in turn would multiply the success rate seen in such asthma interventions.   What can be shown by the study from Halterman et al. is that evidence supports interventions targeted at care in community settings which are particularly effective for vulnerable populations, as the studied sample in this intervention comprised of children who were 57% African American and 26% Hispanic, with the majority (70%) being covered by Medicaid insurance (J. Halterman et al., 2012). 
Chapter III: Methodology 
Research Design: This is a secondary data analysis, using the baseline data, from a longitudinal study of parental illness representations and controller medication use among a diverse sample of 267 Latino families (primarily Mexican and Puerto Rican) of children 
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with asthma aged 5-12.  Structured interviews occurred with parents and shorter interviews with the children and objective measures of children’s lung function, as well as a review of the children’s medical records. Interviews and assessments were conducted at enrollment, and months 3, 6, 9, and 12 post-enrollment. Chi-square, t-tests, and linear regression analyses were conducted.  
Population and Sample Design: Baseline data were collected from 514 Mexican and Puerto Rican caregivers and their children, ages 5-12, who had asthma requiring the daily use of controller medications. This population was chosen based on the presumption that children in this age range have not typically assumed daily control for managing their own asthma; they are still heavily dependent on their caregivers. Families were recruited from clinics in Phoenix, Arizona and Bronx, New York where there are higher populations of inner-city poor Mexican and Puerto Rican children with asthma. It was necessary to enroll multiples sites in this study, in order to obtain a sufficient number of families to participate and conduct the study. A description of each site is presented below.  The Neighborhood Action Outreach for Health (NOAH) program, administered by the Scottsdale Healthcare organization (SHC), provides primary care services, preventive healthcare, and immunizations for uninsured and under-insured children and families through a mobile unit and two school-based health clinics. Approximately 3,248 children receive urgent primary care services, 647 children receive routine, preventive primary care services, and 1,383 dental visits are provided through the NOAH health centers annually. The NOAH nurse practitioners and medical staff provide much-needed health education to parents through counseling, exhibits, and health screenings for diabetes, asthma, blood pressure, vision, and hearing. Well-child checks and sports physicals are performed at NOAH sites as well.  These clinics serve primarily poor Mexican families with no health insurance. Approximately 22% of the children served have a diagnosis of asthma. Dr. 
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Sidora-Arcoleo purchased and installed spirometry equipment in each of the clinics and trained the staff in its use. These clinics now incorporate asthma screening procedures per the NAEPP’s Expert Panel Report clinical guidelines (U.S. Department of Health & Human Services: National Asthma Education Program, 2007) and it is anticipated that this asthma prevalence rate will increase due to enhanced detection.  The Phoenix Children’s Hospital (PCH) Breathmobile is a self-contained mobile asthma clinic that travels to inner-city schools providing asthma identification, teaching, treatment, and follow-up. Since the inception of the Breathmobile, there has been a greater than 40% reduction in missed school days and a greater than 70% percent reduction in emergency room visits due to asthma-related problems, and a greater than 73% decrease in asthma-related hospital stays among Breathmobile patients. The Breathmobile visits 19 schools in South Phoenix, where children are more likely to be uninsured. The service requires no referral and there is no charge for treatment. Once diagnosed, the children receive an asthma action plan that includes education for asthma self-management, follow-up appointments and evaluations, controller medications, and a 24-hour phone number in case questions arise. The Breathmobile staff sees 70 school-aged patients a week and includes a pediatric nurse practitioner, a registered nurse, a respiratory therapist, and an operations coordinator. Seventy-seven percent of the population served is Latino (primarily Mexican), 13% black, and 5% white. The pediatric clinic at Jacobi Medical Center (JMC) serves an ethnically diverse group of children who have a broad range of asthma severity. At JMC, there are approximately 2,634 visits to the Pediatric Asthma Clinic, 2,507 visits to the Pediatric Allergy Clinic, 40,535 visits to the General Pediatrics Clinic, and 3,182 asthma-related ER visits per year. The racial/ethnic breakdown of asthma visits at JMC is 51% Latino (of those 48% are Puerto Rican) and 30% Black/African-American.  
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Data Collection Procedures: To be eligible for the study, children must have met the following criteria: a) The child had to be between the ages of 5 and 12, b) had a diagnosis of asthma as obtained from their medical record, c) identified as Latino as described by the child’s primary care caregiver, d) had no other significant pulmonary complications or conditions, e) participating parent must have had the majority responsibility for the child’s day-to-day asthma management and care, f) no cognitive learning disability that would interfere with the parent or child’s ability to participate in the interview process. Computerized data systems within each recruitment site were used to identify patients who fit the specified diagnosis, age, and ethnicity. Eligible families were recruited through face-to-face invitations during clinic visits, by mailing recruitment letters from the health care provider to potential families, and by making phone calls inviting families to participate. The research nurse/assistant (RNA) at each practice site explained the study and reviewed eligibility criteria with each family before obtaining verbal assent to participate. An appointment was then made for the parent and child to complete the informed consent, child verbal assent, interviews, and spirometry tests. All materials were made available in both English and Spanish.   The RNA conducted a structured interview with the parent that included the AIRS, Parent/Health Care Provider Relationship Scale(K. Sidora-Arcoleo et al., 2010; K. J. Sidora-Arcoleo, Feldman, Serebrisky, & Spray, 2010), Parent-Childhood Asthma Symptom Checklist, Asthma Trigger Inventory (Ritz, Steptoe, Bobb, Harris, & Edwards, 2006) and Stephenson Multigroup Acculturation Scale (Stephenson, 2000) as well as information regarding demographics, the child’s asthma control, controller medications, and any alternative therapies that are currently being used. Interviewers conducted the interview in either English or Spanish based on the parent’s preference, and each took approximately 60 
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to 90 minutes. Interviews were completed at enrollment and 3, 6, 9, and 12 months post-enrollment.   Child interviews and spirometry maneuvers were done independently of the parent interviews. Spirometry was done per the guidelines set forth by the American Thoracic Society, and the child continued to use his/her prescribed medications prior to any tests. The interview with the child included the Asthma Control Test and the Childhood Asthma Symptom Checklists in order to assess the child’s reports of symptoms during asthma exacerbations. Interviews were conducted in Spanish or English based on the child’s preference and took approximately 20 to 30 minutes. The spirometry assessment took place after the interview. Children completed interviews and assessments on the same schedule as the parents.  
Data Collection Instrument  Ethnicity: Parents were asked to indicate their country of birth. They were also asked to specify which ethnic group they most closely identified with (Mexican, Puerto Rican, Cuban, Dominican, Central American, South American, or other).  Demographic Measures: Perception of poverty is a stronger predictor than actual income of certain psychiatric disorders (G. Canino et al., 2004) and ataques de nervios (Guarnaccia, Martinez, Ramirez, & Canino, 2005) among Puerto Rican children and has been associated with functional morbidity among African-American and Puerto Rican children, but not Anglo children (Koinis-Mitchell et al., 2006). Using a measure adapted by Gore et al. (Gore, Aseltine, & Colton, 1992), parents were asked “What best describes your family’s standard of living?” Response choices ranged from very well off to poor. From the Parent Interview, we obtained the parent’s age, educational level, marital status, and employment status. Perception of poverty, educational level, marital status, and employment status are being measured at all follow-up assessments as these variables may change over time. From the 
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child’s medical record, we obtained the child’s age, gender, date of asthma diagnosis (if known), and type of health insurance.  Illness Representation: The construct of IR is comprised of the five subscales of the AIRS© and the total score. The five subscales contain items which assess beliefs about the facts about asthma, the nature of asthma symptoms, treatment expectations, attitudes towards medication use, and the emotional aspects surrounding medication use. This instrument is designed to identify barriers and risk factors for under-utilization of controller medications that can be used in research and healthcare settings. The English version of the AIRS© tool was developed and validated among an ethnically diverse sample; primarily white, black, and Puerto Rican (K. Sidora-Arcoleo et al., 2010; H. L. Yoos et al., 2007; H. L. Yoos, Kitzman, & McMullen, 2003). There are five subscales for the AIRS© tool, in addition to an overall 
score. These subscales are: (1) treatment expectations (8 items, α=0.75); (2) attitudes 
towards medication use (8 items, α=0.78); (3) facts regarding asthma (11 items, α=0.71); (4) the nature of asthma symptoms (5 items, α=0.61); and (5) emotional aspects of 
medication use (5 items, α=0.55). The Cronbach’s alpha for the overall scale score was 0.84(K. Sidora-Arcoleo et al., 2010; H. L. Yoos et al., 2007). Each item is scored on a 5-point Likert scale with 1 (strongly agree) to 5 (strongly disagree). When necessary, items within each subscale are reverse scored so that higher values indicate closer alignment with the professional model for asthma management. The subscale and total score are calculated as the mean of the non-missing items. The scale has been translated to Spanish following accepted translation/back-translation methodology and was validated among a sample of Mexican and Puerto Rican families by Drs. Sidora-Arcoleo & Feldman(K. J. Sidora-Arcoleo et al., 2010).  Objective Assessment of Asthma Control: Asthma symptom control will be assessed through the parent and child interviews and child spirometry assessment per the National Asthma 
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Education and Prevention Program’s Expert Panel Reports clinical guidelines (U.S. Department of Health & Human Services: National Asthma Education Program, 2007). The guidelines state that an assessment of severity is conducted for children not currently on long term control medications and that once therapy is initiated, an assessment of control is completed. There are four severity groups (intermittent, mild persistent, moderate persistent, and severe persistent) and three control groups (well-controlled, not well controlled, and very poorly controlled). Dr. Radford (Phoenix) and Dr. Serebrisky (Bronx), pediatric pulmonologists, assign the child’s severity or control level, as appropriate, based on the parent’s and children’s responses to structured questions regarding daytime symptoms, nocturnal symptoms, activity limitations, use of short-acting β2 agonists for the 2-4 week period prior to the interview, and lung function tests conducted during the child’s portion of the interview per the 2007 NAEPP Expert Panel Report Guidelines. Subjective Report of Asthma Control: The children completed the Asthma Control Test (ACT) – a short (5-7 items depending on age), validated instrument for assessing asthma control. The original ACT was developed, tested, and validated for use in subjects age 12 years and older (Nathan et al., 2004). This 5-item instrument exhibits good reliability and validity as a short screening tool. The items consist of a subjective assessment of control and frequency estimates of how often asthma keeps the respondent from getting things done, how often the respondent had shortness of breath and nighttime awakenings, and how often the respondent had to use an inhaler or nebulizer.  Cronbach’s alpha=0.84 and the ACT demonstrated a significant correlation with specialists’ assessment of control (r=0.45, p=0.0001). A cut point of 19 showed the highest area under the ROC curve (0.73) and overall agreement with the specialists’ rating of control was 74.1% (Nathan et al., 2004). Scores < 19 are indicative of poorly controlled asthma. Recently, a version for children ages 4-11 years (C-ACT) was developed and validated (Liu et al., 2007). This is a 7-
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item instrument with 4 items completed by the child (how is your asthma today, do you cough because of asthma, do you wake up at night because of your asthma, and is asthma a problem when you run, exercise, or play sports) and 3 items by the caregiver (frequency in the past 4 weeks of daytime symptoms, wheeze, and nighttime awakenings). Potential scores range from 0-27. Cronbach’s alpha=0.79 and the C-ACT exhibited moderate to strong correlations with parent and child quality of life measures (r=0.47, r=0.68, respectively). Cut-point score analyses for the C-ACT yielded similar results to the ACT. A cut point of < 19 indicates poorly controlled asthma and correctly classifies children 72% of the time (Liu et al., 2007). Because the sample for this study will range in age from 5-12, we will administer the age-appropriate version. The ACT has undergone Spanish linguistic translation and validation and has been shown to be a reliable and valid Spanish-language instrument for assessing control. Cronbach’s alpha was 0.84 and the intra-class correlation coefficient was 0.85. Higher ACT scores were negatively related to exacerbations and positively related to lower symptom intensity and frequency. Sensitivity and specificity were 71.3% and 85.4%, respectively. Consistent with the original version, a score > 19 classifies asthma symptoms as “well-controlled.” Scores of 12-19 indicate “not well-controlled” asthma symptoms and scores <12, “very poorly controlled” asthma symptoms (Vega et al., 2007). A validated Spanish version of the C-ACT is not available. We translated/back-translated this instrument per accepted methodology.  
Data Analysis  Eligible participants who decline to participate were compared with those enrolled on demographic characteristics to check for sample bias. Descriptive statistics identified the distribution of data and total instrument scale scores for each of the study surveys. Means and standard deviations were examined for continuous variables and proportions for categorical variables. Chi-square, t-tests, and linear regression analyses were conducted. 
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Non-normal Distributions:  Full attention was given to the distributional properties of variables and to regression diagnostics. We made appropriate adjustments for outlying data points.  
Chapter IV: Research Results:  Table 1. Enrollment Table  
Site A. Total Enrolled B. # of Dropouts C. Adjusted Total of Enrolled (A-B=C) 
D. # of Dropouts that completed 3+ interviews 
E. # of “past due” families that have completed at least 3 interviews PCH 105 7 98  (148, PCH+SHC) 0 1 SHC 53 3 50 1 2 Jacobi 114 38 76 8 9 Total 272 48 224 9 12 
• PCH: Phoenix Children Hospital 
• SHC: Scottsdale Healthcare organization who administers The Neighborhood Action Outreach for Health (NOAH) program 
• Jacobi: Jacobi Medical Center   Table 2. Post-Enrollment Data Collection Table 
Site 3-Month 6-Month 9-Month 12-Month (Completed) PCH 92 86 87 81 SHC 43 37 44 45 Jacobi 57 49 48 49 Total 192 172 179 175 
 
Table 1 presents the enrollment data and follow-up assessments completed as of 
3/31/14. Data collection is ongoing and the baseline data were used in this project. The 
overall attrition rate to date is 17.6%. This is lower than the 20% estimated for the power 
calculations.  When we examined attrition by site, we discovered that the rates were quite 
low at both Phoenix sites (5.7% at the school-based health clinics and 6.7% at the 
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Breathmobile). The higher than anticipated attrition rate in New York, 33.3% occurred 
due to four natural disasters which occurred in a 2 year period. There was hurricane 
Sandy, two blizzards, and a power failure. A number of our families were displaced from 
their homes when the hurricane hit and ended up moving out of the area. 
Representativeness of Sample:  The sample recruited from the Bronx was representative of the Bronx population as whole based on caregiver’s age and education level and poverty status. The population in Phoenix, AZ is very diverse socioeconomically and thus, the sample recruited here was not representative of the population regarding education and poverty level. Our families, on average, had lower education levels and more were classified as living in poverty. The average adult age was comparable.   
Profile of Sample/Population:  
Sample Baseline Characteristics 
Variable Mexican 
(N=188) 
Puerto Rican 
(N=79) 
Test of 
Significance  N (%) N (%) p-value Employment Status  None  Part-time  Full-time 
 114 (60.6) 42 (22.3) 32 (17.0) 
 61 (77.2) 6 (7.6) 12 (15.2) 
 
.01 
Married (% Yes) 104 (55.3) 24 (30.4) .0002 Poor (% Yes) 126 (67.0) 25 (31.7) <.0001 High School Graduate (% Yes) 85 (45.5) 48 (60.8) .02 Caregiver Sex (% Female) 180 (95.7) 74 (93.7) NS Child Sex (% Female) 62 (33.0) 32 (40.5) NS Severity Accuracy-Child  Under-perception  Accurate  Magnification 
 110 (59.5) 44 (23.8) 31 (16.7) 
 51 (68.0) 14 (18.7) 10 (13.3) 
 NS 
Severity Accuracy-Parent  Under-perception  Accurate  Magnification 
 103 (55.4) 47 (25.3) 36 (19.4) 
 46 (61.3) 15 (20.0) 36 (18.7) 
 NS 
Ever Used CAM (% Yes) 133 (70.7) 65 (82.3) .05 Currently Using CAM (% Yes) 102 (54.3) 56 (70.9) .01 Use OTC Medications for Asthma (% Yes) 59 (31.4) 19 (24.1) NS Clinical Depression-Parent  (% 45 (23.9) 34 (43.0) .002 
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Yes) ACT Control-Child (% Inadequate) 82 (43.6) 67 (84.8) <.0001 ACT Control-Parent (% Inadequate) 177 (94.2) 64 (81.0) .001 Clinician Rated Control   Well-controlled  Not well-controlled  Poorly controlled 
 102 (57.0) 64 (35.8) 13 (7.3) 
 25 (36.2) 35 (50.7) 9 (13.0) 
 
.01 
Clinician Rated Severity  Mild Intermittent  Mild Persistent  Moderate Persistent  Severe Persistent 
 32 (7.2) 63 (33.9) 74 (39.8) 17 (9.1) 
 11 (14.7) 16 (21.3) 31 (41.3) 17 (22.7) 
 
.01 
Controller Medication: Past year  (% Yes) 140 (74.5) 67 (84.8) NS Controller Medication: Past month  (% Yes) 130 (69.2) 62 (78.5) NS Controller Medication: Past 24 hours  (% Yes) 108 (57.5) 50 (63.3) NS Any ED Visits: Past Year (% Yes) 58 (30.9) 57 (72.2) <.0001 Any hospitalizations: Past Year (% Yes) 21 (11.2) 20 (25.3) .003 Frequency of missed school  None  1-2 times/yr  3-4 times/yr  5-6 times/yr  >7 times/yr 
 61 (32.5) 54 (28.7) 34 (18.1) 11 (5.9) 28 (14.9) 
 17 (21.5) 16 (20.3) 15 (19.0) 8 (10.1) 23 (29.1) 
 
 
.03 
 Mean (SD) Mean (SD) p-value # Family Members w/Asthma 1.24 (.73) 0.91 (1.09) .02 Asthma Duration (Months) 67.94 (39.54) 88.46 (31.77) <.0001 Caregiver’s Age 35.47 (6.31) 38.42 (10.47) .02 Study Child’s Age (Years) 9.67 (2.15) 9.23 (2.23) NS # Years Caregiver Lived in US 14.05 (7.75) 33.88  (13.00) <.0001 # Years Study Child Lived in US 8.39 (2.27) 8.23 (2.78) NS ACT Score: Parent 28.72 (5.62) 25.38 (6.56) <.0001 ACT Score: Child 19.91 (3.82) 16.46 (3.92) <.0001 Social Network Score 3.19 (.47) 2.95 (.54) .0004 Social Network: Family 3.23 (.54) 2.89 (.70) .0001 Social Network: Friends 3.14 (.55) 3.01 (.61) NS AIRS: Nature of Asthma Symptoms 2.74 (.66) 2.72 (.63) NS AIRS: Facts About Asthma 3.56 (.41) 3.58 (.34) NS AIRS: Attitudes re Medication Use 2.66 (.62) 2.73 (.56) NS AIRS: Treatment Expectations 3.07 (.59) 2.75 (.45) <.0001 AIRS: Emotional Aspects re Medication Use 2.98 (.79) 2.86 (.71) NS AIRS: Total Score    
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Parent-Provider Relationship 3.72 (.54) 3.78 (.55) NS Parental Depression (CES-D) 10.95 (10.15) 16.03 (12.03) .002 Asthma Symptom Checklist (P-CASCL): General 5.98 (17.30) 58.42 (13.81) NS Asthma Symptom Checklist (P-CASCL): Panic-Fear 30.89 (11.88) 30.58 (12.24) NS Asthma Symptom Checklist (P-CASCL): Irritability/Hyperventilation 19.92 (8.10) 21.42 (8.00) NS # ED Visits: Past Year 0.30 (.65) 0.73 (.86) <.0001 # Hospitalizations: Past Year 0.07 (.25) 0.25 (.54) .005 Acculturation: Ethnic Society Immersion 3.23 (.35) 3.22 (.41) NS Acculturation: Dominant Society Immersion 2.98 (.39) 3.40 (.44) <.0001 Asthma Trigger Inventory: Infection 1.82 (.95) 1.75 (1.00) NS Asthma Trigger Inventory: Irritants 1.14 (.99) 1.28 (.94) NS Asthma Trigger Inventory: Exercise 1.20 (.89) 1.05 (.80) NS Asthma Trigger Inventory: Psychological 0.48 (.63) 0.40 (.57) NS Asthma Trigger Inventory: Pollen 1.75 (1.22) 1.73 (1.16) NS Asthma Trigger Inventory: Animals 0.91 (1.04) 1.30 (1.10) .006 Asthma Trigger Inventory: All Allergens 1.36 (1.01) 1.56 (1.00) NS  Based on the statistical data provided above, there are some noteworthy differences in some of the variables between Mexican and Puerto Rican caregivers and their children affected by asthma. Compared to Mexican caregivers, Puerto Rican caregivers are older, more likely to have a high school degree but be unemployed, less likely to be married or poor, lived in the U.S longer, report higher numbers of depressive symptoms, and reported greater dominant society immersion. The social network scores of Puerto Rican caregivers were significantly lower than that found for Mexican caregivers.  Puerto Rican caregivers also reported higher numbers of animal asthma triggers and having a higher prevalence of asthma among family members.  Additionally, there is a higher percentage of Puerto Ricans who have used complementary alternative medication (CAM) and a higher percentage that are currently using CAM than Mexicans. This can be 
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reflected in the finding that Puerto Rican’s compared to Mexican’s have an overall decreased AIRS© treatment expectation than Mexican’s and scored lower on the ACT questionnaire for both the child and parent.  Puerto Rican children reported longer asthma direction, had a greater incidence of Emergency Room visits in the past year, as well as hospitalization, and Puerto Rican children missed school at a higher frequency rate than Mexican children. Additionally, clinician rated control for Puerto Rican children was more likely to be stated as not well controlled or poorly controlled, and there was a higher proportion of children classified as moderate or severe persistent by the clinician compared to Mexican children.  
Reliability of Instrument  The AIRS© Cronbach’s alphas were 0.55 Nature of Asthma, 0.64 Facts about Asthma, 0.73 Attitudes towards Medication Use, 0.57 Treatment Expectations, 0.67 Emotional Aspects of Medication Use, and 0.77 for the total score. The Parent Provider Relationship Cronbach’s alpha = 0.74. 
Summary of Findings  Aim #1 Parent-Clinician rated control  
 Parent’s Perception of Control  
Clinician 
Control 
Rating 
 Not -Controlled Well-
controlled 
Total 
Not Controlled 41 80  121  Row Percent 33.9%  66.1%  100%  Column Percent 77.4% 41% 48.8% 
Well-Controlled 12 115 127 
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 Parent’s Perception of Control  Row Percent 9.5% 90.6% 100% 
Column Percent 22.6% 59% 51.2% 
Total 53  195    248 Row Percent 
 
21.4%  78.6%  Column Percent 100% 100% 
Χ² = 22.02, p < .05 The chi-square test shows that there is a statistically significant difference between the perception of control of parents and the clinician control rating (above table). Most parents are in agreement with clinicians regarding level of asthma control (63%) but there is also a significant portion of parents that perceive their child as well-controlled when the clinician is saying that they are not well-controlled (32%).  Aim #2 Controller Medication Adherence:  Variable Estimate (SE) Wald Χ2 p-Value Ethnicity 0.23 (0.17) 1.91 .17 AIRS Score -0.53 (0.45) 1.39  .24 Parental Perceptual Accuracy  Under-perception vs. accurate  Magnification vs. accurate  -0.81 (0.20) 0.22 (0.23)  16.46 0.96  <.0001 0.33 *Modeling the probability of non-adherence  There were no statistically significant differences in adherence based on ethnicity, asthma illness representations, or between parents who were accurate versus those who under-perceived symptoms. Compared to parents who were accurate, parents who 
Alexandria Vigil  Honors Research Thesis 
 30 
magnified the severity of their child’s symptoms were significantly more likely to be adherent.   Aim #3 ED Visits*: Variable Estimate (SE) Wald Χ2 p-Value Ethnicity 0.86 (0.16) 30.90 <.0001 AIRS Score 1.21 (0.44) 7.64 .006 Parental Perceptual Accuracy  Under-perception vs. accurate  Magnification vs. accurate  0.18 (0.19) -0.58 (0.24)  0.87 5.98  .35 .01 *Modeling the probability of no ED visits  Compared to Puerto Rican children, Mexican children were significantly less likely to have had an ED visit in the past year. In addition, children of parents whose illness representations were aligned with the professional model were less likely to have made an ED visit. The difference in ED visits between parents who were accurate and those who under-perceived a symptom was not statistically significant. Compared to parents who were accurate, those who magnified (perceived symptoms to be more severe than they actually were) had significantly more ED visits.  Aim #3 Hospitalizations*: Variable Estimate (SE) Wald Χ2 p-Value Ethnicity 0.43 (0.18) 5.58 .02 AIRS Score 0.69 (0.56) 1.53 .22 Parental Perceptual Accuracy  Under-perception vs. accurate  Magnification vs. accurate  -0.20 (0.25) -0.41 (0.30)  0.65 1.85  .42 .17 *Modeling the probability of no hospitalizations  Compared to Puerto Rican children, Mexican children were significantly less likely to have had a hospitalization in the past year. There were no statistically significant differences in hospitalizations based on illness representations or perceptual accuracy.   
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Aim #3 Missed School*: Variable Estimate (SE) Wald Χ2 p-Value Ethnicity 0.30 (0.12) 5.76 .02 AIRS Score 0.26 (0.34) 0.60 .44 Parental Perceptual Accuracy  Under-perception vs. accurate  Magnification vs. accurate  -0.07 (0.15) -0.13 (0.19)  0.19 0.46  .66 .50 *Modeling the probability of missed school days  Compared to Mexican children, Puerto Rican children were significantly more likely to have missed any school in the past year. There were no statistically significant differences in missed school days based on illness representations or perceptual accuracy. 
Chapter V: Conclusions and Recommendations 
 
Conclusion:  
  Compared to other Latino populations, more specifically to the Mexican population studied in this analysis, Puerto Rican children have an increased rate of acute healthcare utilization and hospitalization and have a higher rate of clinician perceived severity and poorly controlled asthma. While most parents are in agreement with clinicians regarding the level of the child’s asthma control as supported by the data, a significant portion of parents hold incongruent perceptions of control, with parents rating their child as well controlled, when the clinician states that the child is not, based on the constructs of the professional model for asthma management.  Discrepancies in this viewpoint directly attribute to decreased compliance in medication adherence as stated in several studies present in the literature. What is important to note from the evidence found from this study, as well as the evidence from the literature presented in the first part of this document by McQuaid et al, is that parental beliefs demonstrate more powerful relationships with treatment adherence than their factual knowledge of asthma and prescribed medical treatment (McQuaid et al., 2007). This is important because when parental perception of control and clinician perception of control are discordant, decreased compliance in 
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medication use and adherence to the asthma action plan occurs.  Further, data from this study show that those caregivers who magnified symptoms, or perceived them as more severe than they actually were, were more likely to utilize emergency services. This relays back to evidence previously presented above, which states that education received by the parent from the healthcare provider may be more heavily influenced by the existing parental illness representation, which includes; prior illness history, generic information about health and illness, information from the HCP, information from family and friends, or from the internet (Leventhal et al., 2001; Peterson-Sweeney et al., 2007), and that these beliefs should be assessed when the healthcare provider creates the child’s personalized asthma action plan.  This is of specific importance for the Puerto Rican population, as Puerto Rican children may be at risk for over-perception of asthma symptoms, as they have a higher prevalence of somatization (i.e., medically unexplained) symptoms than Mexican-Americans, independent of age, gender, and SES (I. A. Canino, Rubio-Stipec, Canino, & Escobar, 1992; Escobar, Rubio-Stipec, Canino, & Karno, 1989; Shrout et al., 1992). This over-peception is called “ataques de nervios,” which is a reaction to a stressful event that includes multiple behavioral (e.g., screaming, crying) and physical symptoms, and feeling out of control (Guarnaccia, 1993) and may have an impact on illness expression in Puerto Rican culture. Puerto Rican children with asthma attacks are twice as likely to have a parent who has ataques and depression compared to children without asthma and this modeling of frequent physical symptoms by adults via somatization and ataques, may influence illness expression among Puerto Rican children and lead to over-perception of asthma symptoms. This is of great importance as children with severe bronchial hyper-responsiveness are at risk for missing the early stage of bronchoconstriction during asthma exacerbations (Motomura et al., 2009).  A window of opportunity exists when asthma patients can use 
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bronchodilator medications in the days leading up to a severe asthma exacerbation to prevent its onset (Bjermer & Diamant, 2009; Tattersfield et al., 1999). Through increased investigation of the healthcare provider about such beliefs about asthma and cultural factors such as “ataques de nervios,” in the Puerto Rican population, a higher rate of clinician and parental agreement of control and a subsequent decrease in acute healthcare utilization and hospitalization may occur.  
Limitations:  The greatest limitation presented came from the fact that this was a secondary analysis of previously collected data. Additional variables that may have impacted this study but were not measured are objective data related to the nature and causation/triggers of the Emergency Room visits and hospitalizations in the Puerto Rican children. This information gathered could have provided more insight to the cultural somatization of “ataques de nervios,”on asthma symptom perception in this population and provided more accurate data on whether this contributed to a higher utilization of emergent services compared to the Mexican population, where this is not as prevalent.  
 
Implications for Study:   It has been demonstrated that significant discrepancies exist between parent and clinician perception of control, with subsequent data demonstrating a higher rate of acute healthcare utilization and hospitalization in Puerto Rican children. This evidence shows the necessity of the child working with both the healthcare provider and parent to identify preexisting asthma illness beliefs and working towards developing a more unified understanding of these beliefs in order to formulate a treatment regimen individualized to the child’s needs. Nonadherence is more likely to occur if these asthma illness beliefs are not addressed and incorporated in to the asthma management plan.  Additionally data gathered from this study can provide evidence for an increased 
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need for more community based asthma programs, such as school based asthma interventions, throughout the country, as there has been indication of success in the few studies present in the literature. Through eliminating the parental factor of giving the daily dose of asthma medication, which can be influenced by the parent’s own asthma illness beliefs, and transferring this to the responsibility of the school nurse, administration of the daily inhaled corticosteroids, which is crucial in the management of chronic asthma, can be ensured. This intervention can eliminate the responsibility of the parent in providing the daily asthma medications and could positively result in the decrease in asthma symptom and asthma morbidity in this population. Evidence from this study can be seen in a similar community based intervention provided by the Scottsdale Healthcare organization titled The Neighborhood Action Outreach for Health (NOAH) program, which showed a greater than 40% reduction in missed school days and a greater than 70% percent reduction in emergency room visits due to asthma-related problems, and a greater than 73% decrease in asthma-related hospital stays among Breathmobile patients since it’s induction, with 77% of the population seen by this service being of Latino descent.   
Recommendations As asthma is episodic in nature, the child’s ability to correctly identify asthma symptoms and the family’s ability to enact an appropriate symptom management plan is critical in the optimal management of this disease and dependent on the adherence to the medication regimen prescribed (McQuaid et al., 2007). Through the further investigation of the healthcare provider in assessing previous and current asthma illness beliefs and investigating the effects of “ataques de nervios,”on asthma symptom perception in the Puerto Rican population, a more concordant perception of asthma illness management between the caregiver and clinician may occur.  
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Further investigation and research on community based and school based interventions is also recommended in providing an alternative means to increasing asthma medication compliance, as there has been very limited research on how to improve asthma symptom perception, despite the statistical information available for a need in improved communication and agreement between the asthmatic child’s caregiver and clinician.   
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